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DETAILED ACTION 

*** This office action is in response to filling of the application on November 14, 2003. 
Claims 1-13 are pending. 

Claim Rejections - 35 USC § 112 

1 . Claim 4 is rejected Tinder 35 U.S. C 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Re claim 4, meaning and scope of "the first energy beam is applied partially to the 
repetitive portion of the first resist pattern in the lump" are unclear and indefinite. First, as 
differently recited in base claim 1, the first energy beam is applied to the first resist film , not the 
first resist pattern. Second, the limitation ". . .partially to the repetitive portion" is lacking proper 
antecedent basis, and unclear for what makes the beam applied partially (also noted that the 
specification apparently fails to mention and describe this). 

Specification 

2. Accordingly, the specification is objected to as failing to provide proper antecedent basis 
for the claimed subject matter in claim 4. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). 
Appropriate correction is required. 

3. Specification page 13, last 5 lines, is objected for having typographical errors, since as 
shown in Fig. 3(a), "silicon oxide film 202" should be -silicon oxide film 20 1~, and 
"semiconductor substrate 201" should be -semiconductor substrate 202--. 

Appropriate correction is required. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 



5. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sachiko et al 
(JP-1 1-168052) taken with Takamitsu (JP-200 1-274062). 

Sachiko teaches process for forming a pattern comprising: preparing a substrate; forming 
a workpiece film 1 on the surface of the substrate (English translation, paragraphs 2,7, and 
0031), forming a resist film 2 on top of the workpiece film 1 (Figs la- If; paragraph 0019); 
disposing a mask 8 on the surface of the substrate, and irradiating the resist film with a first 
energy beam through the mask (Fig lb; paragraph 20); forming a first resist pattern 12 on the 
surface of the substrate by developing the resist film after applying the first energy beam (Fig 
Id, paragraph 21); irradiating the first resist pattern with a second energy beam after removal of 
the mask 8 (Fig le; paragraph 22); forming a second resist pattern smaller than the first resist 
pattern by subjecting the first resist pattern to heat treatment during the application of the 
second energy beam (Fig If; paragraphs 22-23,14); and patterning the workpiece film by use of 
the second resist pattern as a mask to form pattern line (paragraphs 2,7, and 31). Re claim 2, 
wherein the first energy beam is excimer laser beam (paragraph 0020; Fig lb). Re claim 3, 
wherein the resist film 2 is a positive chemically amplified resist (paragraph 20). Re claim 4, 
wherein the first energy beam is applied partially to the repetitive portion of the first resist 
pattern/film in a lump; insofar as understood, as shown in Figs, lb-le and paragraphs 19-30, the 
first energy beam is partially applied to plurality portions of the first resist film in a lump with a 
mask thereon. Re claims 5-6, wherein the second energy beam is an ultraviolet radiation (Fig 
le, paragraph 0022), wherein irradiation with the second energy beam causes a crosslink 
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reaction to polymer material of the chemical amplifying resist pattern (Abstract, paragraphs 12- 
16,19-22). 

Sachiko teaches heating the first resist pattern during irradiation of the second energy 
beam; whereas, base claim 1 recites heating the resist pattern after applying of the second 
energy beam. 

However, Takamitsu teaches (at English abstract; Figs 1 A- IE) heating the resist pattern 
after application of the second energy beam by subjecting the resist pattern to a high 
temperature baking treatment. 

Therefore, the subject matter as a whole would have been obvious to one of ordinary skill 
in the art at the time the invention was made to form a pattern of Sachiko by performing the 
heat treatment of the resist pattern after application of the second energy beam by using an 
ultraviolet radiation as taught by Takamitsu. This is because of the desirability to have more 
separate controls for each of the irradiation step and the heating step so that forming of the 
pattern can be performed in an effective manner. 

Re further claims 7-8, Sachiko already teaches (at paragraph 23) forming a smaller 
second resist pattern by heating and irradiating the first resist pattern with the second energy 
beam, wherein heating is performed in a range of heating temperature, wherein the second 
energy beam is an ultraviolet radiation (Fig le, paragraph 0022). Thus, re claims 7-8, Sachiko 
thus does not detail determining a heating temperature from a relationship between the heat 
temperature and the size shrinkage. However, Takamitsu also teaches (at Figs 4, 5-6; 
paragraphs 57-61) determining a relationship between heating temperature and the size of the 
first resist pattern after the first resist pattern was subjected to a heat treatment, wherein a 
particular heating temperature in the heat treatment can be determined and selected by the 
relationship between the heating temperature and the size of the resist pattern. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to determine a heating temperature for heating the first resist pattern of 
Sachiko by predetermining a particular heating temperature selected from a relationship 
between heating temperature and the size of the first resist pattern after the first resist pattern 
was subjected to a heat treatment, as taught by Takamitsu, This is because of the desirability to 
determine an appropriate heating temperature in the heat treatment of the first resist pattern so 
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that a desired size of the resist pattern can be predetermined. Irradiating the first resist pattern 
with the second energy beam of ultraviolet radiation, as taught by Sachiko and Takamitsu, or 
known electron beam, causes crosslink of polymer material of the resist pattern. Furthermore, 
the subject matter as a whole would have been obvious to one or ordinary skill in the art at the 
time the invention was made to perform a routine experimentation to determine a relationship 
range between temperature and size, and to select the portion of the range, because it has been 
held to be obvious to select a value in a known range by optimization for the best results, and 
would be an unpatentable modification, where the general conditions of a claim are disclosed in 
the prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation". In ReAller 104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 586 
(CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); In Re Sola 25 USPQ 433 (CCPA 
1935); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

6. Claim 9-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sachiko et al 
(JP-1 1-168052) taken with Takamitsu (JP-200 1-274062), as applied above to claims 1-8, and 
further of Koji (JP-2002- 164302). 

The references including Sachiko and Takamitsu teach process for forming a pattern as 
applied to claims 1-8 above. Re claim 9, Sachiko also teaches forming the first and second 
resist pattern as pattern lines 12,16 in the manufacture of semiconductor device, which pattern 
lines are substantially linear (Figs lA-le; paragraphs 0001,0002). 

Re claims 10-11, Sachiko lacks mentioning the use of the patterned workpiece film as a 
mask in doping to form a MOSFET, wherein the patterned workpiece film is a gate electrode of 
the MOSFET. Re claims 12-13, Sachiko lacks mentioning the use of the patterned workpiece 
film as a wiring to electrically connected to the semiconductor device. 

Re claims 10-1 1, Koji teaches (at Figs le,2a-2d) patterning a workpiece film by use of a 
resist pattern 34 as a mask (Fig le; paragraph 0013,001 1-0012), wherein the patterned 
workpiece film 9,1 1 is used as a mask during doping the surface of the substrate with impurity 
thereby forming a MOSFET on the surface of the substrate (Figs 2c-2d, paragraph 0014), and 
wherein the patterned workpiece film 9,1 1 is a gate electrode 9,1 1 of the MOSFET (Figs le- 
2d,3d, paragraphs 1 1,13 and 14). Re claims 12-13, Koji also teaches patterning a workpiece 
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film by use of a resist pattern 40 as a mask (Fig 3c, paragraph 0017-0019), wherein the 
patterned workpiece film 15-18 is used as a wiring to electrically connected to the 
semiconductor device. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to employ a smaller second resist pattern of Sachiko to pattern a workpiece 
film and to use of the patterned workpiece film as a mask in doping to form a MOSFET, 
wherein the patterned workpiece film is a gate electrode of the MOSFET, and to use of the 
patterned workpiece film as a wiring to electrically connected to the semiconductor device, as 
taught by Koji. This is because of the desirability to form a smaller MOSFET semiconductor 
device by employing the smaller resist pattern, thereby higher density of integrated circuit 
including a plurality of small semiconductor devices can be fabricated. Re further claim 9, 
forming the resist pattern having a linear or dotted shape would have been obvious to one of 
ordinary skill in the art, because at least of the desirability to employ the resist pattern as a mask 
in forming a wiring runner or a wiring via plug in a contact hole of a MOSFET semiconductor 
device. 

******************* 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272-1847. 
The examiner can normally be reached on M-F: 8:30 Am to 5:00 Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number is (703) 
872-9306. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the receptionist whose telephone number is (703) 308-0956. 
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